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Abstract. —An isolated stand of ponderosa pine {Pinus ponderosa) is surviving on an extremely harsh site in

southeastern Oregon. Seed produetion is low because of insects, primarily pine coneworm (Dionjctria auranticella),

feeding in developing cones. Seedling establishment is infrequent and dilficult because of drought and coarse, rocky

soils. A rock-mulch soil surface probably reduces interspecific competition. Because stand size is small (< 2 ha, 57

individuals in 1977) and genetic variability is therefore limited, individual differences in diameter growth are probably

due to microsite differences. Mycorrhizae, which could aid tree survival, were absent from a small sample of surface

roots. Although the stand was enlarging in 1977, the site is sufficiently severe that local extinction is a possibility.

Isolated populations of a species are of in-

terest to biologists because such populations

frequently represent unique genotypes

adapted to particular habitats. In September
1975 and March 1977, we visited a disjunct

stand of ponderosa pine {Pinus ponderosa)

previously reported by Packard (1970). The
isolation of the stand, 105 km from the nearest

ponderosa pine (Fig. 1), and the reported old

age ( ± 300 years) of a few of its trees (Packard

1970) suggest the possibility of novel ecologi-

cal relationships or adaptations for extreme

drought. In this paper, we describe the status

of the stand in 1977, discuss its development,

and report changes in diameter growth rates

over the past two centuries.

Site and Stand Description

The disjunct stand, located in Malheur
Countv, Oregon, 14.5 km WSWof Rockville

(T26S,' R45E, Sec. 30, Wl/2), occurs on a

steep, bare ridge of rhyolitic tuff at approxi-

mately 1,450 m elevation. The ponderosa

pine are growing along the crest of the ridge

Fig. 1. Distribution of ponderosa pine (shaded area) in

the Pacific Northwest. Arrow shows location of the dis-

junct pine stand (adapted from Little 1971).

Fig. 2. Site overview showing the ridge-top position of

the disjunct stand, the rocky mulch nature of the soil

surface, and the absence of litter. Tree farthest left is the

oldest (as of 1977: 415 years, 14.5 m tall, 75.5 cm dbh).
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Table 1. Soil characteristics of the disjunct ponderosa pine stand compared with those of other sites dominated by

sagebrush (Artemisia spp.) stands in eastern Oregon.
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Tahi.k 2. Number of individuals, hy dianu-tfr, luM^lit, and age classes, in the disjunct ponderosa pine stand.

Diameter

0-10

11-20

21-30

31-40

41-50

51-60
61-70

71-80

Height (m)

0.5 0.6-1.5 1.6-3.0 3.1-4.5 4.6-6.0 6.1-7.5 7.6-9.0 9.0 +

< 25 \ears old 26-100 vears old

32 12

101 +
vears old

^O
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YEARS AFTER ESTABLISHMENT

30 35

Fig. 4. Cumulative diameter grovvtli oi 10 of the largest trees in the disjunct stand (tree number is shown on the line,

number of growth rings at stump height in parentheses).

substantial energy reserves may be just what
is needed to germinate and rise through the

rock mulch. This stand may, in fact, owe its

existence to the presence of the rocky mulch
despite the difficulties it presents for seedling

establishment.

In addition to the harsh climate, insects

feeding on seeds seem an important factor

regulating establishment. In fall 1975, 15

trees had mature cones, and all were damaged
by the pine coneworm {Dioryctria auranti-

cella) probably surviving in nearby juniper

trees; immature cones were similarly dam-
aged. The same degree of insect damage was

observed in spring 1977. If this degree of an-

nual seed predation is typical, then very few

sound seeds are available for germination in

any given year. This same insect also attacks

twigs and shoots (Furniss and Carolin 1977)

and might account for the multiple leaders

observed in the older trees.

Despite the presence of a fire scar at the

base of the oldest tree, fire probably has not

been a major factor in stand development be-

cause of the lack of on-site fuel (Fig. 2).

Wehave no explanation for the origin of the

stand; perhaps the seeds were carried by Indi-

ans or were dispersed by animals. It may be a
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remnant of ponderosa pine stands existing in

the area thousands of years ago when the ch-

mate was more favorable. Wehave no evi-

dence that this is, in fact, a rehct stand. There

is also no evidence —such as standing dead or

downed trees —that the stand has been more
extensive in the last century or two. At one

time, the population may have consisted of

two or perhaps even one individual. Once a

tree was established, the general trend was for

slow and relatively linear diameter growth

during the first three decades (Fig. 4). The
data show that variation is as great within a

cohort as between. Cumulative diameter

growth of trees 4, 5, and 6, all in the same
cohort, shows a wide range, which could be

due to genetic or microsite differences. Lim-

ited cross-pollination in this very small popu-

lation would have greatly reduced genetic

variability; therefore, variations in growth are

probably the result of variations in microsite

conditions.

Particular mycorrhizal fungi can enhance

the survival of their coniferous symbionts.

Cenococcum gcophilum and PisoUthus tincto-

rius both form mycorrhizal associations on

droughty sites (Trappe 1977). However, no

mycorrhizae were found in small roots near

the soil surface nor were any mushrooms
present in the area. Because ponderosa pine

has a deep taproot, extensive excavation

would be necessary to thoroughly evaluate

the presence and identity of mycorrhizal

fungi.

The survival of this stand is uncertain. The
large number of seedlings relative to the num-
ber of mature trees indicates a new period of

stand enlargement. The site is sufficiently harsh,

however, and the population so small as to make
local extinction a serious possibility.
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